
1 8 4 TUTE: SINGULAR CAVITIES IN THE MAGNESIAN LIMESTONE. 

yours, and most probably Algse." Mr. Howse also kindly sent me a 
sketch taken from Geinitz' ' Dyas,' witli a description of the fossil, 
which Geinitz names " Paheophycus insignis ;" stem simple, cylin
drical, slightly arcuate, with nearly smooth surface, transverse section 
elliptical; found in the Dolomite Zechstein of Zeimnitz, near Gera, : ; : 

at a footpath near Ronneburg, and in the Shiefergasse, near Thies-
chitz. Thus this obscure organism is of very wide occurrence, being 
found in Durham, Yorkshire, and Germany. 

In still lower beds, near Tanfield, I have found marks and 
cavities associated with the remains of undoubted alg;«, which bear 
some resemblance to those at Wormald Green, but possess less regular 
distinctness of outline. 

A MONOGRAPH OF YORKSHIRE CARBONIFEROUS AND PERMIAN POLYZOA. 

PART II. BY GEORGE ROBERT VINE.f 

The study of Paheozoic Polyzoa seems not to have attracted so 
much attention in this as in other countries, consequently there are 
fewer monographs to which the student can be referred. Excepting 
Phillip's Geology of Yorkshire, and McCoy's Paheozoic Fossils of 
Ireland, nearly all the literature of the subject is to be found in 
scattered publications, but mostly in local transactions of various 
Geological Societies. In the first part of this monograph I gave a 
full list of British papers, but since that was published I have gone 
over most of the foreign memoirs and papers, all of which will be 
referred to again when my foreign bibliography is more complete, but 
I cannot withhold references to two or three American works which 
are not easily accessible to British students out of London. In the 
now celebrated volumes of the Geology and Paleontology of New 
York, vols. I. to VI., a large series of Polyzoa (Bryozoa of authors) 
from Paheozoic rocks are described and figured. These, to say the 
least of them, are treated of in a masterly way, by a masterly hand, 
and the abundance of material and State aid to the describer and 

* Grera is near Jena, 
f Part I. Proc. Yorkah. Geol. and Polyt. S o c , vol. x i , Part I . pp. 68-85, 
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lithographer have enabled both author and artist to give very full 
delineations of a most remarkable group of fossil organisms. Still 
the nomenclature of many of these fossils is unfamiliar to British 
students, and this alone will necessitate my giving prefacial intro
ductions to every new group of our Yorkshire fossils. In this, I do 
not think I shall be accounted tedious by the real student, for the 
simple reason that an accurate appreciation of a fossil form is a step 
in the right direction towards the proper classification of the same. 

Another very elaborate writer on American Palaeozoic Bryozoa 
( = Polyzoa, in part), is Mr. E. 0 . Ulrich. I have before me nearly 
the whole series of Mr. Ulrich's papers, but the long-delayed mono
graphs, vol. VIII. of the III . Geological Survey of Illinois and 
Minnesota, are still unpublished, and cannot be referred to for details. 
The plates, however, of these two works, by the kindness of Mr. 
Ulrich, are in my possession, and I cannot withhold my admiration 
of the way in which the Silurian, Devonian, and Carboniferous 
Polyzoa of Illinois and the Lower Silurian groups of Minnesota have 
been treated by the author. One advantage I enjoy in referring to 
the text of Mr. Ulrich's unpublished report is the reproduction of a 
part of it, in a separate paper, on " Waverly Bryozoa," which con
tains a list of the species occurring in Ohio, with descriptions and 
illustrations of new species.* I have already, when writing on 
Cystodictyonidse (part I.), referred to the plates belonging to the 
Illinois report, but, because they contain figures of several American 
Carboniferous Polyzoa, closely allied to the British fauna, I shall be 
obliged to refer to them again and again. The plates lxx. and lxxi.f 
are wholly occupied with figures of Rhombopora and species of 
Streblotrypa, in all twenty-four species. Many of these forms are 
similar to Yorkshire examples, so much so that some of the figures, 
only with different names, would serve as illustrations of most of the 
Yorkshire Rhombopora, and RJiabdomeson at least, whilst others 
would justify our placing a larger series before the student of York
shire Polyzoa, having distinct specific names, than under present cir
cumstances I am warranted in doing. Out of the twenty-four 

* Bulletin of the Laboratories of Denison University, Granville, 0 . , D e c , 1888. 
f Geol. Survey, Illinois, vol. viii. 
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American types as figured from the Illinois rocks, the most noticeable, 
as apparent allies of our own, are the following :— 

1. Rhombopora minor, IJlrich, pi. Ixx., , fig. 4 . 

2 . ,, angustata, Ul., ,, figs. 6, fi«. 
3 . ,, attenuata, UL, ,, fig. 7. 

4 . „ exigua, UL, figs. 10 , 10a. 
5. ,, incrassata, UL, fig. 12. 

6. ,, dichotoma, UL, „ fig. 1 3 . 

7. Streblotrypa major, UL, pi. Ixxi., fig. 8. 

8. „ nieklesi, UL, fio\ 9. 

Unfortunately [or fortunately ?] in our own Carboniferous rocks, 
the range of variation of Rhombopora and Jihabdmneson species is so 
great, and the links by which the separate examples may be united 
the one to the other so many, that about four specific names serve to 
include a lar-ge amount of ordinary variation. Hence the vast 
abundance of British Carboniferous fauna! remains of the once wide-
spreading Rhombopora, Rhabdomemn, and Fenestella groups, compel 
the conscientious British Palaeontologist to pause before the creation 
of new specific names for the rarer offshoots, shall I say ? of the more 
common species. This restriction reduces our lists of names con
siderably, and thus, apparently, the British Carboniferous fauna is 
less interesting to the ordinary student than, judging from names 
only, the more abundant American Polyzoa! fauna. It must not be 
assumed from the above remarks tbat I in any way doubt the 
accuracy of the specific identities of Mr. Ulrich. Honestly, judging 
from the facial and structural features of his figures, it appears to me 
that it would be more advantageous to science if we also set limits, 
in our descriptions, to the ranges of variation in some of our Car
boniferous types. In the early days of science certain limitations 
were acknowledged by McCoy in the Palaeozoic Fossils, but since then 
the twenty-six species of Fenestella, admitted by him, have been 
reduced to four or five, and I cannot, so far as I am acquainted with 
the group, revolt against the reduction. 

Family HYPHASMOPORiDiE, Vine. 
1 8 8 5 . Family Hyphasmoporidse (?) Provisional, Proc, Yorks/ GeoL 

and Polyt. Soc, vol. ix. 
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Zoaria, composed of small, cylindrical, bifurcating- stems. 
Zooecia, arranged m linear series, the vestibules of which are 

separated from each other by reticulated interspaces. 
In 1 8 8 5 I proposed the above family name for the inclusion of 

two peculiar species of Carboniferous Polyzoa, ffyphasmopora Baskii, 
Eth. Jun. and Streblotrypa nicMisii, Ul. M.S., var. minuta, Vine. The 
first of these species was described by R. Etheredge, jun., in 1875, f 
and the variety of Streblotrypa was new to British Carboniferous rocks. 
Since my papers were written Mr. E. 0 . Ulrich has published details 
of several American species of Polyzoa allied to Hyphasmopora, but 
which are placed under a new family name, STREBLOTRYPID.ZE. In his 
paper on the " Waverly Bryozoa,"! Mr. Ulrich says (op. cit. p. 8 4 ) 
" The genus Streblotrypa was proposed in manuscript by me several 
years ago, and specimens of the type species, S. nicMisii, Ul. 
(III. Geol. Survey, vol. VIII.) were sent to Students of Palaeozoic 
Bryozoa. The name was adopted for a supposed variety of the type 
species by Mr. G. R . Vine in 1 8 8 6 . || During November or December, 
1 8 8 7 , there appeared Vol. VI. of the Palaeontology of Newr York. 
In looking over this fine work, I find that Prof. Hall has placed at 
least one species under his new genus, Acanthoclema, that ought 
rather to be regarded as a form of Streblotrypa. The species referred 
to is the Ceriopora hamiltonensis of Nicholson." 

In referring to the description of this species by the author, I 
find that Nicholson places it as follows:§ Ceriopora? hamiltonensis, 
Nich.," and remarks that " this beautiful little fossil occurs in great 
abundance in some of the beds of the Hamilton formation. I t is 
allied to Ceriopora punctata, Goldf.^f and to Millepora interporosa, 
Phill.** especially to the former; but it is distinguished from both by 
perfectly good and easily recognised characters. I am at present un
able to decide as to its true generic affinities, and have simply referred 

* Part I. P ioc . Yorks. G-eol. and Polytec. Soc. vol xi., pi. 1, pp. 68-85. 
t Ann. Mag\ Nat. Hist., Ser. 4, vol. xv. 
% Bulletin of the Laboratories of Denison University, Granville, D e c , 1888. 
|j Notes on Yoredale Polyzoa, P r o c York. Geol. Soe., &c, vol. ix. (op, eifc). 
§ New Devonian Polyzoa Geol, Mag., 1874, p. 24. 
f Petrifue, pi. Ixiv., f. 13. 

** Geol. Yorks., vol. ii. pi. i , f. 86-39. 
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it provisionally to Ceriopora on account of its close relationship to 
C. punctata, Goldf., which likewise occurs in the Devonian rocks." 

In Mr. Ulrich's " Waverly Bryozoa," already referred to, the 
author describes eight species, one doubtful, of Strehlotrypa, only 
one of which, S. major, UL, can claim relationship with British 
forms of the Hyphasmoporida3. It is well, therefore, for the student 
of Palaeozoic Polyzoa to bear in mind that the species cited by 
Nicholson in the above quotation are now very widely separated both 
by himself and Ulrich, consequently the affinity, or apparent affini
ties, as suggested are somewhat doubtful. Probably the MUlipora 
•interporosa, PhilL, is a coral (Hydrozoon) rather than a Polyzoon. 

Genus HYPHASMOPORA, Eth. Jim. 

1 8 7 5 . Ann. Mag. Nat. Hist. Ser. 4 , vol. xv., pp. 4 3 - 4 5 . 
Zoarhtm, composed of small cylindrical stems, often bifurcating. 

Zocecia arranged in linear longitudinal series, the vestibules of which 
are separated from each other by " cancellated" or " reticulated" 
interspaces. Vestibules, large, oval, or pyriform, slanting inwards, at 
the base of which are the true circular zooecial apertures. The vesti
bular openings are found on three sides of the stem only, and the 
reverse, if such a term is allowable for cylindrical stems, are wholly 
reticulated. GonocysU, inflated sacs., having an opening on the top, 
or upper side, and reticulated on the exposed surface of the sac, like 
the reverse of the stem. 

HYPHASMOPORA Buskii, Eth. Jun. (pi. vii., fig. 4 . ) 
1 8 7 5 . Ann. Mag. Natural Hist., Ser. 4 , vol. xv., pp. 4 3 - 4 5 , pi. iv., 

figs. 1-4. 
1 8 8 2 . Hyphasmopora Buskii, Vine, Proc, Yorks. Geol. Soc, vol. vii., 

p. 3 3 7 , pi. xvi., fig. 6. 

1 8 8 3 . ,, ,, Vine, Proc. Yorks. Geol. Soc, vol. ix., 
p. 2 6 . 

1 8 8 4 . „ „ Vine, Yorks. " Naturalist/ ' Oct., p. 6 4 . 
1 8 8 5 . „ „ Vine, „ ,, Sept., p. 3 1 0 . 

This species is found in the Scotch, Northumberland, Lancashire 
and Yorkshire shales, but it is by no means so abundant in the 
English Carboniferous, as in the Scotch shales. The chief interest in 
the present reference to the species is on account of the ovicells. 
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The gonocysts of this species are described and figured for the 
first time. They consist of small inflated sacs, which occupy various 
positions on the stem, and not always in a line with the growing part 
of the same. In the course of my investigations I have gathered 
together a rather large assortment of these " ovicells," but in every 
case their characters are similar. Two of the best of these are 
figured (pi. vii., fig. 1) as placed on the side of the stem. The sac is 
oval, and the lateral vestibule on the right hand side is pushed out 
of position, while the "network" of the stem is, on the base especially, 
interwoven with the sac. The orifice of the gonocyst of this example 
is very perfect, and is bordered by a slight rim, and just below the 
orifice is a second " opening," much smaller in size, the function or 
purpose of which I cannot make out, but otherwise the " orifice" 
proper is very characteristic, and is on a par with the " ovicells " of 
Oyclostomatous species already figured by authors. The second 
example, (pi. vii., fig. 2), is similar in every respect, excepting the slightly 
zig-zag orifice which may or may not represent an abrasion, but the 
" opening " below is more perfect in this example. The " ovicell" is, 
as will been seen, apparently reversed. Other gonocysts of this 
species are placed in the angle formed by the branches. These are 
similar to those described above, and the "ne twork" which envelop 
the sac is like that of the reverse rather than of the inter-vestibular 
spaces, but no reliance can be placed upon this variation of character 
for specific or descriptive purposes. I have, however, sectioned an 
example which has been formed in the angle of the branches (pi. vii., 
fig. 3), and the peculiar mode of attachment of the "network" to the 
stem, and also the orifice are very well shown in the figure. The 
examples described are characteristic and typical " ovicells" of 
ffyphasmopora generally. 

I do not think that there can be any question respecting the 
function of these peculiar sacs, but in all honesty, though I may be 
the first to figure and describe them, I believe that both Mr. Ether-
edge, jun., and Mr. John Young, of Glasgow, have noticed the 
" growths" on some of these fragments of Hyphasmopora, though 
they may not have noticed similar " growths" on other Carboniferous 
species. 
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The infrequeney of ovicells on fragments of Carboniferous Poly
zoa need not occasion much surprise, when it is stated, by Mr. Waters, 
that out of the large number of Idmonea, about 130 species and 
varieties which have been described, only seven species have been 
noticed as bearing ovicells ; and out of a large list of Hornera, 
seventy-four, I believe, the ovicell is only known in about nine species." 

It will be noticed in both fragments of Hyphasni-opom figured 
that there are two openings in the ovicells, one on the apex and the 
other on the side; but in figure 2 the inferior opening is much, more 
distinct than in figure 1. Mr. Waters, in dealing with the ovicells of 
recent Cyclostomata, has a very pertinent remark on these openings, 
and I cannot do better than quote it, more especially as, in the passage 
I have underlined, the remarks of Mr. Kirkpatrick will apply to Car
boniferous as well as to recent species. 

" The position and nature of the opening of the ovicell is most 
important, often in fact, more so than the shape of the ovicell. The 
opening is, however, formed after the ovicell is complete, so that 
frequently this important character cannot be made out, and in my 
specimen {Hornera fissurata, Busk) I could not find any opening, 
but one of the lateral zooecial tubes is much longer than usual, and 
looked as though this change was connected with the functions of 
the ovicell. I therefore wrote to Mr. Kirkpatrick, of the British 
Museum, explaining what I had seen in my specimens, and asked 
him if he would look at those in the Museum.f He kindly did so 
at once, and wrote that he had examined ten ovicells, and found in 
each instance that the last one or two Zocecia of a series in proximity 
to an ovicell are not only enlarged, but considerably altered in direction. 
In eight instances the tube curved forwards and upwards so as to 
open on the anterior surface. In two, the tubes opened laterally. 
In every case the wide tube is to some extent connate to a Zooecial 
series ; but in some cases the former curves away from the latter in 
such a way as to make the wide tube appear to be part of the ovicell, 
and not a metamorphosed Zooecium."J 

* Ovicells of Oyclos. Bryozoa. Linn. Soc Jour. Zool., vol. xx. , p. 27fi. 
f Mounted and presented to the Museum by Miss Busk, from her father's 

"Challeng'er " Collection of Idmonea (Hornera) fissurata, Busk. 
% Op. cit. pp. 276-277. 
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pi. xxi., figs. 4 and 5. 
1887. S. nicklisi, Ulrich, III . Geol. Survey, Illinois, vol. viii., 

figs. 9 a to c. 
Unfortunately I cannot redescribe my Yorkshire example of this 

beautiful species, as the fragment which was described and figured in 
the Proceedings cited above, is evidently lost. For the purpose of 
this monograph I have re-examined all my Yorkshire Polyzoa, and I 
was sorry when I came to this species for redescription and found that 
my specimen was gone, though the place on the slide showed the 
vacant space where it was once attached. I have to rely in conse
quence on my previous work. " The small fragment was about l i 
lines in length, and about i line in width. In the whole length of 
the fragment, taking a row of cells, I find there are about 7 cells, or 
being more accurate, 6|- cells [to the 1J lines]. A fragment of the 
American form of the same dimensions, for some specimens are more 
bulky than ours, affords the same results."* 

In the note already cited from Mr. Ulrich's " Waverley Bryo-
zoa," the author quotes from my Yoredale Polyzoa paper, t and he 

* Vine, Proc. Yorks. Geol. Soc. 1884, vol. lviii., p. :08. 
f Vine, Proc. Yorks. a n i Poljfc. S o c , vol. ix., pp. 1-29. Since Mr. Ulrica 

has published details of his species, S. Nicklisi, I I I , I th ink it wise to alter the 
British reference t h u s : Streblotrypa minuta, Vine ( = 8. Nicklisi, UL, var. 
minuta, Vine) The figures in plate x., figs. 7 to 9, are nob good, and at some 
future t ime will be redrawn. Of this species I have about seven examples. 
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seems to have overlooked the Yorkshire one. Even with Mr. Ulrich's 
beautiful figure before me (pi. lxxi., and figs. 9 to 9c), I cannot help 
quoting from my paper again. " One of the differences between 
certain of the American and Yorkshire forms may be noted. In 
some specimens of S. Nicklisi, UL, from Kaskaskia, there appears to 
be delicate ridges developed in parallel or wavy lines, which seem to 
separate the cells into parallel or waving rows, in other specimens, 
especially in the younger portions of the branch, that is in the apices, 
there are no ridges, and in this respect both the American and British 
forms agree."* In the cancellated interspaces between cell and cell 
in the figured specimen of S. Nicklisi (pi. lxxi., fig. 9a) there are 
two and three rows of punctures, varying in number, as a whole, from 
8 to 12 punctures below the cell mouth. In the Yorkshire example 
as figured, the punctures varied from five to seven or eight, while the 
cancellation below the orifice in Streblotrypa minuta, Vine, ( = S. 
Nicklisi, UL, var. minuta, Vine), though very faintly displayed in 
the fossils, vary from five to seven. Fortunately, however, one of 
my examples of S. minuta (pi. vii., fig. 8), from Gleaston Castle (Yore-
dale Rocks, Lancashire), bear just below the bifurcatum of the branch 
a small ovicell which I seem to have previously overlooked, and this 
appears to me to justify my inclusion of the genus Streblotrypa in 
the family Hyphasmoporidw, rather than any other. The ovicell 
though not so large or so prominent on the surface of the Zoarium 
as in examples of Hyphasmopora, is still similar in character. The 
sac is rather more rounded, is situated just below the angle formed 
by a bifurcating branch, and the surface is faintly cancellated similar 
to the cancellation of the interspaces between cell and cell in the 
branch; and the opening of the ovicell is on the right hand side. 
During a visit, some years ago now, that I had with Mr. John Young, 
of Glasgow, he showed me several examples of a Carboniferous 
species of Polyzoa which I regard as Streblotrypa, and in all proba
bility many other examples would be found in our British rocks if 
more persistent research was made. 

There is one very remarkable species, Streblotrypa Hertzeri, UL, 
in Mr. Ulrich's Waverley Bryozoa (p. 85, pi. xiv. fig. 8) which closely 

* Proc. Yorks. Geol. Polyt. S o c , vol. viii., p. 107. 
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resembles some of the examples of our British Archwopora nexiles, 
De Kon.* Indeed I have stem-like examples from Brankamhall before 
me that would answer very wTell for the definition of S. Hertzeri, in 
Mr. Ulrich's text, but the general run of the examples of A. nexiles 
in the Yorkshire shales are either encrusting on the flat, or enveloping 
fragments of spines or other foreign bodies. At present, however, 
I am not in a position to say where this species will be ultimately 
placed in our Zoological arrangements. 

Family RHABDOMESONTID2E, Vine. 
1883. Rhabdomesontidas, Vine, 4th Brit. Assoc. .Rep. Foss. Polyzoa, 

p. 45 of Report. 
1883-4. „ „ Proc. Yorks. Geol. Soc, vol. viii., 

p. 105. 
1884-5. „ „ Yorksh. " Naturalist," p. 66, 1884, 

p. 317, 1885. 
1885. „ „ Proc. Yorks.Geol. Soc, vol. ix.,p. 21. 
1887. „ „ Polyz. Gayton Boring Jour. Nor

thampton Soc. Nat. History. 
1884. Rhabdomesontida), Vine, (Ulrich), Jour. Oincin. Soc. Nat. 

Hist., vol. vii., p. 24. 
Zoarium rod-like, branching. Zooecia opening on all sides of 

the branch, tubular, attached by their proximal extremities to a 
central rod. Orifice of cells obscured by vestibule ; wall of vestibule 
externally ornamented by spines or not. 

Section A. Zooecia attached to a central rod. 
Section B. Zooecia radiating in all directions from an imaginary 

axis. 
In my fourth British Association Report on Fossil Polyzoa, I 

suggested the family name Rhabdomesontidse for the inclusion of two 
remarkable fossils, which were known to Palaeontologists from Phillips' 
descriptions, under the names of Millepora and Ceriopora. These 
species, with better examples than Phillips possessed, were re-worked 
by the Messrs. Young, of Glasgow, who discovered that one species at 

* "Vine: 1st Brit, Assoc. Report, pp. 8-9 of Report. This is the only place 
where the species, which is very abundant in the Scotch shales, has been described. 

 at University of Saskatchewan on June 20, 2015http://pygs.lyellcollection.org/Downloaded from 

http://pygs.lyellcollection.org/


194 VINE: YORKSHIRE CARBONIFEROUS AND PERMIAN POLYZOA. 

least, Millepora gracilis, Phill., was undoubtedly built up round a 
central rod. On this account they re-christened the species 
Rhabdomesm. 

On the publication of my family name, which originally appeared 
without the sub-section B., Mr. E. 0 . Ulrich readily adopted the 
name, but in his definition of the family he included Rhombopora, 
Meek, and he further suggests that probably Anisotrypa, UL, may 
ultimately be placed in the family. Following this suggestion, and 
wishing, for the sake of working I'alseontologists, to keep myself in 
accord with American workers, I subsequently adopted the sub
section B in my Yoredale Polyzoa, and in the Polyzoa of the Gayton 
Boring.* As both sections of the family are largely represented in 
the Yorkshire as in other British Carboniferous rocks, it may be as 
well to give rather full notes on the Yorkshire species especially. 

Genus RIIABDOMESON, Young and Young. 
1874. Riiabdomeson, Y. and Y., Ann. Mag. Nat. Hist. Ser. 4, vol. 

xiii., p. 327. 
1875. „ „ Ibid, vol. xv., p. 334. 
1884-5. „ (Section A), Vine, Proc. Yorks. Geol. Soc , 

vol. Lx., p. 23. 

SECTION A. 

Zoarium slender, rod like. Axis a thin calcareous tube to which 
the Zooecia are attached, and from which they radiate in all directions. 

I. RIIABDOMESON GRACILE, Young and Young. 
1841.? Millepora gracilis, Phill., Pal. Foss., Cornwall, Devon, etc. 
1854.? Ceriopora gracilis, Morris, Catalogue Brit. Fossils; Millepora 

gracilis ? McCoy, Carb. Foss., Ireland, p. 195. 
1874. Riiabdomeson gracile, Young and Y., Ann. Mag. Nat. Hist., 

vol. xiii., pi. xv., figs. 1-6. 
1875. „ „ John Young, Trans. Eding. Geol. Soc, 

pp. 400-402. 
1880-1. „ „ Vine, 1st Brit. Assoc. Rep. Foss. Poly. 
1881-2. „ „ Vine, Proc. Yorks. Geol. and Polyt. 

Soc, vol. vii. 

* See 1885 and 1887 papers in Bibliography at the head of this section. 
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1883-4. Rhabdonieson gracilis (error), Vine, Ibid, p. 174. 
1884-5. „ gracile, Vine, Naturalist, p. 66, and 1885,p. 317. 
1885. „ „ Vine, Trans. Yorks. Geol. Soc, vol. ix,, 

p. 23, pi. x., fig. ii. 
Zoarium rod-like, slender, cylindrical and branching. Branches 

coming off at right angles to the stem, and never less than an inch 
apart. Stem consisting of a hollow axis formed by a thin calcareous 
tube, and of a series of cells ranged round the axis. Zowcial aper
tures (vestibule) oval, surrounded by tuberculated ridges, which bear 
two blunt spines, one on the upper and the other on the lower angles 
of each aperture. Zooecia conical, consisting of two parts, the vesti
bule and the cell proper. 

Mange in British Mocks: (Devonian, Pilton beds ? Phillips). 
Carboniferous :—Yorkshire : Hurst and Richmond ; Derbyshire : 
Castleton; Wales: Llangolen and Holken, rather rare ; North 
Lancashire : Holker Park, Gleaston Castle, and Little Urswich; 
Northumberland : fairly abundant. Scotch Carboniferous Shales, 
Upper and Lower, very abundant. 

This very widely distributed and abundant species has been, so 
far as the structure is concerned, very fairly described by the Messrs. 
Young, and by myself in the various papers already referred to. Up 
to the present time, although some thousands of examples have passed 
through my hands, I have never met with a single specimen bearing 
an ovicell, or any other indication of a reproductive cell. This is the 
more remarkable as ovicells have been found on examples of B. 
rhombiferum. 

In my paper on the Polyzoa of the Gayton boring, Northampton, 
I have expressed a doubt as to whether the Millepora gracilis of the 
Pilton beds really belong to the Rhabdomeson group. To try and 
settle this question I wrote to Mr. Hall, whose paper on the Pilton 
beds was quoted by me, in the hope that I might get from him ex
amples of the true Pilton form. This I failed in, but he referred me 
for examination to a complete series of the fossils which he had sent in 
to the British Museum. Recently I have, through the kindness of 
Mr. E. B. Newton, of the Brit. M m , Cromwell Road, Kensington, 
examined the Townsend Hall collection of the Pilton fossils, but I 
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could not find any trace of the fossils I was in search of. Indeed, 
judging from Mr. Hall's paper, and lists of fossils, I now doubt 
whether he ever saw the Millepora gracilis, Phill. Not to be baffled, 
however, I wrote to Mr. Newton again, asking him if he could tell 
me where Phillips' types were, but he writes me (Sept. 23, 1889), " I 
am unable to say where Phillips' type of Millepora (Ceriopora) gracilis 
may be, but I have made a rough tracing of the figure, and copied word 
for word the description given." So far good,but not wholly satisfactory. 

Genus Millepora. Millepora gracilis. Character : slender, 
cylindrical; surface covered by oval or sub-rhomboidal cells, the 
terminations of tubes passing obliquely from the axis. Intercellular 
spaces granular (or porous?); no branched specimens have been seen. 
It is closely allied to Millepora rhombifera, Phillips' Geology of York
shire, vol, i i , pi. i., f. 35. 

Locality in North Devon : Croyde, Brushford, Pilton. Phill. 
Paheozoic Fossils, p.p. 20, 21, pi. xi., figs. 31«, 31^. 

The brief description of Millepora rhombifera is as follows :— 
" Branches cylindrical, with acute rhomboidal cells in quincunx." 
Geology of Yorkshire, vol. ii., pi. i., f. 35, p. 199. 

If any of my readers possess an example of the Pilton Millepora 
I should be glad to examine it. 

RIIABDOMESON RHOMBIFERUM (Phillips' sp. ? pi. vii., fig. 5). 

1836. Millepora rhombifera, Phill. Geol. Yorkshire, p. 199. 
1854. Ceriopora ,, Morris' Catal. Brit. Fossils, 
1875. Rhabdomeson rhombiferum, Young and Young, Ann. Mag. 

Nat. Hist., Ser. 4, vol. xxi., pp. 333-336, pi. ix. See 
Nomenclature and references as under R. gracile. 

Zoarium stem-like, slender, cylindrical, free. Branches of nearly 
equal diameter, given off at wide intervals and at right angles to the 
stem. Zooecia in quincunx all round the stem. Vestibules rhomboidal 
or hexagonal in outline and bounded by tuberculated ridges ; area of 
vestibules larger on one face than on the other, and slanting inwards 
towards a narrow opening, the true orifice of the Zooecia. Tubercles, 
large at the angles of junction, average number of tubercles round 
each area about sixteen. Central axis slender and slightly flexuous. 
Gonocysts oval, compressed or elongated. 
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The distribution of this species, so far as I am aware, is rather 
more restricted than the former, It. gracile, as I have not met with 
examples either in Wales or Derbyshire, but I should not like to say 
that it is absent from these places. Otherwise I have nearly always 
found It. rhombiferum wherever B. gracile was fairly abundant. 

In looking over the figures of Phillips, in Geology of Yorkshire, 
and ticking off his very brief description, I think it no detriment to 
the author to say that as Phillips speaks of M. rhombifera only, in all 
probability that which passes now as B. gracile in the Yorkshire 
rocks, was non-existent at the time he wrote. The distinction 
between the two species being unknown, or at least unrecorded, 1 
believe that the name Millepora rhombifera covered the now, two 
distinct species. We owe to the letter of Phillips* to the Messrs. 
Young, of Glasgow, the statement, " Your examples are better than 
mine were, but I have no doubt of the reference. The difference of 
opposite faces of C. or Bh. rhombifera is very interesting," a possible 
confirmation of this view. The ovicells of this species are most 
peculiar. One of the best I have figured (pi. vii., f. 5), and it will be 
seen to be entirely unlike any of the ovicells described in the first 
part, or on the present memoir. In itself it is a perfect study. The 
form is a sac (elongated oval ?) tapering, or rather thinning out 
towards the apex, in which is a small orifice, but there is no secondary 
opening in the sac. Surface of the ovicell much roughed by delicate 
wart-like prominences, which give to the surface a peculiar granular 
appearance. This, however, is in keeping with the granulation which 
is seen occasionally on the surface of the vestibular area just below 
the spines which ornament the walls of the same. On the side of the 
ovicell the Zooecial apertures are slightly altered in appearance, but 
they are not, so far as I can see, pushed out of position much. As 
ovicells of Bhabdomeson rhombiferum are very rare, I hope, now that 
I have directed attention to them, workers will look out for ovicells of 
M. gracile as well. 

Section B. Zocecia radiating in all directions round an imaginary 
axis. 
Genus RHOMBOPORA, Meek. 

1871. F. B. Meek, Palaeontology, Eastern Nebraska. 
* AnrTlkag. Nat. Hist., 1875, p. 334. 
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1884. E. 0 . Ulrich, Jour. Cincin. Soc. Nat. Hist., vol. vii., p. 26. 
1883-4. G. R . Vine (Additional Notes, p. 105), Proc. Yorksh. Geol. 

Soc, vol. viii. 
Zoarium ramose, branches slender. Zooecia tubular, radiating 

in all directions from an imaginary axis. Zooecial apertures circular 
or oval, placed at the bottom of more or less obviously impressed, 
sloping rhomboidal or hexagonal vestibules. Ridges separating vesti
bules spiniferous, spines hollow, and of two kinds, large and small, 
the latter most numerous, and surrounding the vestibules, while 
larger spines are occasionally developed only at the upper extremity 
of the cell. 

Type of Meek R, lepidodendroidea, Up. Coal Measures, Nebraska. 
As species of this genus are rather abundant in American rocks, 

I have adopted, to a large extent, the definitions given by Mr. Ulrich 
in the Journal cited above, 1884. 

I have already quoted the names of several species of Rhombopora 
as apparent allies of Yorkshire forms. The following is a full and 
unprejudiced description of the Yorkshire species that I haye hereto
fore detected. 

I . RHOMBOPORA LEPIDODENDROIDEA ? Meek. 

1871. R . lepidodendroidea, Meek. Palseon. Eastern Nebraska, 
p. 141., pi. vii., fig 2, &c. 

1884. R . lepidodendroidea, Ulrich. Jour. Cincin. Soc. Nat. Hist., 
vol. vii., pp. 26-27, pi. i., fig. 1. 

1884. R . lepidodendroidea ? Vine. (Additional Notes) Proc. Yorks. 
Geol. Soc, vol. viii., p. 106. 

The above is the type species of Meek, and when comparing 
American examples with our own, I think I may place its existence 
here on record. The Yorkshire examples are much less slender than 
the American, but there is a close similarity in the facial features ; 
but as my material is limited I still retain the doubt. 

Locality : Hurst, North Yorkshire. 
2. RHOMBOPORA SIMILIS, PhilL, sp. 

1841. Ceriopora similis, Phill. Palseoz. Fossils of Devon, &c. 
1881. „ „ Vine, Proc. Yorks. Geol Soc, vol. vii., 

p. 338. 
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Proc. Yorksh. Geol. & Polyt. Soc, Vol. XI., PI. VII. 

V I N E : C A R B O N I F E R O U S P O L Y Z O A . 
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1885-6. Rhombopora similis? Vine, Proc. Yorks Geol. Soc, vol. ix., 
p. 24. 

Zoarium rod like, or branching. Zooecia circular or hexagonal. 
Vestibular area well denned, sloping inward, at the bottom of which 
is the Zooecial aperture. The walls surrounding the vestibular area 
are ornamented with a varying number of blunt spines, which in 
sections are seen to be hollow. 

Locality: Hurst, Yorkshire ; North Lancashire ; the species is 
found in some of the Scotch horizons also, but it seems to have had 
a limited range in British rocks at least. 

In a species of Rhombopora described by Mr. Ulrich as R. ele
gantula, Ul.,* similar facial features to the above are noticeable, but 
the branching of the American form is different. 

3. RHOMBOPORA PERSIMILIS, Ulrich. 
1884. R. persimilis, Ulrich, Jour. Cincin. Soc. Nat. Hist. p. 30. 
1884. R. persimilis, Vine, Proc. Yorksh. Geol. Soc, vol. viii., p. 106. 
1885-6. R. persimilis, Vine, Ibid, vol. ix., p. 24. 
1887. R. persimilis (var. B.) Vine, Jour. Northampton Soc. Nat. 

History, p. 11. 
The above has been described rather fully in the above papers, 

and the Yorkshire examples especially in the 1884 paper quoted 
from this journal. 

Localities: British forms : Hurst, Yorkshire ; North Lancashire; 
Gayton Boring, Northampton. American forms: Kaskaskia group, 
Lower Carb. Rocks, Chester, 111. ; Tateville, Kg. (Ulrich.) 

DESCRIPTION OF FIGURES. PLATE VII. 

1. Hyphasmopora, Buskii, Eth. Jun., with lateral "ovicell," x 30. 
2. „ ,, with "ovicell" in branch, x 3 0 . 
3. „ „ „ Section of " ovicell" in the 

angle of branch; transparent. All from Carb. Shale, Brank-
emhall, Scotland. My own cabinet. 

4. Hyphasmopora Buskii, Eth. J. Fragment, Hurst, Yorkshire. 
5. Rhabdomeson rhombiferum (Phill. sp.), with "ovicell," x 30. 

Brankemhall, Scotland. 

* Journ. Cincin. Soc. Nat. HiBt., April, 1884, p. 33. 
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6. Streblotrypa nicklisi, Ulrich, (from typical example in my own 
cabinet, Kaskaskia, U. S. Am.) 6, natural size ; 6a, por
tion of branch magnified with mid-ribs ; Qb, drawn from 
the younger or growing portions of stem, no ribs. 

7. Streblotrypa nicklisi (MS., UL). Yorkshire form (example lost). 
7c, natural size la, from branch without mid-ribs. 

8. Streblotrypa minuta, Vine, Lancashire. Example with " ovicell." 
Figs. 1 to 5 drawn in outline with Camera lucida, and low power 

(If inch object glass;, details put in after. 

NOTES ON UNDERGROUND WATER-SUPPLY AND RIVER FLOODS. 

BY CHAS. E. DE RANGE, F.G.S., F.R.G.S., A.T.C.E., 

Secretary of the Underground Water Committee of the British 
Association. 

Rainfill .—The first systematic observation of rainfall was 
much more than two centuries ago, on the Yorkshire border, by a 
Lancashire Squire, one of the Townleys of Townley, near Burnley. A 
century later, in 1766, Dr. Heberden, F.R.S., placed a rain guage on 
the top of the square tower of Westminster Abbey, and two others in 
the neighbourhood, but it was not until 1859 that any one was found 
bold enough to grapple with the subject as a whole. Mr. (1. J. 
Symons, F.Il.S,, in that year commenced to collect copies of records 
of the fall of rain over the United Kingdom, and early in 1861 wrote 
to all observers known to him, asking them to send him records for 
the year 1860. Of these 168 replied, and their publication gave such 
a stimulus to observers that in 1863 we find him writing to the 
Times that he had nearly 700 stations, and the year after we find 
him stating that hitherto the tables had been the product of his 
leisure hours, but that they are so no longer ; that the development 
of the enquiry had been so rapid, and its bearing on manufacturing, 
engineering, agricultural and sanitary questions so important, that he 
had resigned all other engagements, sacrificing pecuniary prospects 
rather " than abandon an investigation the ramification and import-
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